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Identify components of a voltaic cell (anode, cathode, salt bridge or porous barrier,
wires, electrolyte compartments); while explaining the role of each component, when
does the reaction start and determining the direction of electron and current flow

In the voltaic cell shown below, where are Gy al cobol dousgall dudgall dul (9
the ions move from one side to the other? S>3 dg= o wligdl
oekas Al
Copper wire
daalal) 5 jhadl)
WP#‘ Salt bridge i s
Zinc strip \ - 7Silve.r sti
\b oy
a
2
L8
e
Through the silver strip dasll ubd JMs e A
Through the salt bridge daslall 8ybis)l JUs o Q B E))
Through the copper wire ol bw JMS o C
Through the zinc strip ooyl wdad JUs (e D
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Identify components of a voltaic cell (anode, cathode, salt bridge or porous barrier,
wires, electrolyte compartments); while explaining the role of each component, when
does the reaction start and determining the direction of electron and current flow

PN
The following reaction occurs in a voltaic b Lo glvdail g9 duls
cell; which of the following happens aﬁﬂﬁ'
cathode? =
6 —~

S5\ ZNg) + Cu g > ZNZ ) + Cugg)

_———— —_
Oxidation of Cu Cu sauSl A
Oxidation of Zn Zn 6auS| B
Reduction of Cu?* Cu?* Jlyisl @
Reduction of Zn?* Zn?* Jlys| D
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Use the half-cell standard reduction potentials to calculate the electrochemical cell
potential, while determining whether the redox reactions (spontaneous or non-

spontaneous)
The following half-reduction reactions L2 Wl dasuaill = lai Jiod
represent the half-cells of a voltaic cell. @ oo gi d drnail |

Which of the following is correct?

guaill Jeladl E°(V)
Half-Reaction : \
Fe3*+ 3e =Fe -0.037 —
Pt + 2e =Pt +118
g _ -:E"U’E . _I_‘)%_<_003?—>:-}-]2[?-V
ONP 5 o N ) \ =
o9 3l g5l (E°) ddJl g Jeledl g6
Anode Cathode Electromechanical Cell Potential (E°) Reaction Type
@ +1217V @
- pontaneous
Fe Pt +2.217V Spontaneous B
Pt Fe _1217V Gl e C
Nonspontaneous
Pt Fe S2217V P U e D
Nonspontaneous
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in a voltaic cell

Write the cell notation and the overall chemical equation for a redox reaction occurring

.

What is the cell notation for a beryllium - BY-X:1] duil gl dalxl) ) > Mbuol o)1 Lo
platinum voltaic cell? Soudllg porksydl
el Jelad] —
Half-Reacti -
alf-Reaction 5 5>\
Be?* + 2e = Be -1.847 —
Pt2* + 2e- =Pt +1.18
Pt | Pt2+|| Be* | Be A
Pt2+| Pt|| Be | Be?* B
Be | Be?* || Pt2* | Pt -y
—_— TTE= | == =
Pt | Be2* || Pt2 | Be D
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QuuS3o gl Jjiseo Jole 5991 wyasti go cdoie (o Jelaidl Sgasy uiill duwlidll Jlyis-3l 9g9g2r oo
dogun Jji ol dwuSli il solollg

Use the standard reduction potentials to predict if a reaction occurs or not, while
identifying the strongest reducing or oxidizing agent and the substance that is easily
oxidized or reduced

Based on your study of the following | dJ W1 dyglaldl QWl )o JMS oo
spontaneous reactions, deduce which of €659931 vuuSsall Jolol g wligi3l go JI
= )

the ions is the strongest oxidising agent?

e ca
;aﬂiyghtaq) > ca2+(aq) + Mg(s)

MS Mg + Zn? ) > Mg g + Zng
__~
Zn

[ |

Zn(s) + Cu2+(aq, > Zn2+(aq, + CU(S)

Caz+(aq) A
M0%aa) | B
In%*eg | ¢

Cu?(g) @
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Jeladl dlilig o lidlg wligSIBl 93 olxilg «3gilIlg 3gidlg

Compare between electrolytic cell and voltaic cell in terms of identifying where will
reduction and oxidation processes take place, anode, cathode, direction of electron flow
and current flow and spontaneity of the reaction occurring

Which of the following is true for the two cells

below?

?oboiwﬁeﬁdhm@w@wgi.

1

ki £ 0 /
W

The cell number 1 converts the electrical energy into
chemical energy

dileasS Blb J] dsl Sl d8lall 1 p8) duldl Jgodi

A spontaneous redox reaction occurs in the cell
number 1

Sl Jlislg 80wt Jelos 1 o) ddsd] 3 Sasy @

The cell number 2 converts chemical energy into
electrical energy

d5byeS dlb ] dsliad] dslbll 2 p8) ddadl Jgoi C

A spontaneous redox reaction occurs in the cell
number 2

:?@ 5 I3zl 0uST Jelas 2 p8) dulsd] 9 Gasy D
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oM Gl g iUl ghg.ef;llg dsuaoll was 2o lglos dusuS uog 2o (Sl yes| )b diloc Oy
(... cdinlo gl 6)law) bo punsr Gle (a0 Yaso eMb Lgad pis LU HlyesIl Jalodl dal)

Define electroplating while describing how it works, identifying anode, cathode and
electrolyte needed for an electrolytic cell in which a selected metal is to be plated on an

object (car or spoon,...etc)

correct?

In the process of electroplating of
aluminium plate with a layer of gold, as in
the figure below. Which of the following is

poriol 3| (o dzxusuo sMb dakos (9

i 0ol Sl 8 oS il

>

il pMol asi Jolowo 1Sy 3 pusil

Change in gold electrolyte solution

il dobio dliS 3 pusil

Change in gold plate mass

porialdl dogaio diS 9 il
Change in aluminium plate mass

RNy ¢
Incfease

Sy
Increase

oloj

Increase

Does not change

J& J&
Decrease Decrease DetCrease

Decrease

yaip 3
Does not change

Sloy

Increase

oloj
Increase

J
Decfease
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Explain why carbon forms many compounds

Which of the following explain why carbon
forms many compounds

wadl 52955 Gle 09251 63 893 s b oo Sl
dygasll oSyl oo

Can form bonds with other elements

&5l polisy blsdl aser [ 1)/

Can form isomers

/
Olyognl 0s | 2] -~
/

Forms 4 covalent bonds

dyanlus blg) 4 Sy | 37

Can NOT bond to each other to form chains

and cyclo compounds

Joo M UgSo iy go boip 3 K
CJLGJ_'>9

1and 2 291 A
2and 3 392 B
1,2and3 34 291@>
1.3and 4 449 391 D

10 xodl S/ Gl zo


akram hamdi
Pencil
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Use different types of models (ball-and-stick model, space-filling model) and formulas
(molecular formula, structural formula) to represent a hydrocarbon

Chemists represent organic moleculesin a wJlwl &gm.nJI ol Jsdl :luuSlI clole Jioy
variety of ways as in the table below. ool Jgudl O 2590 9B d.l:g.wo
Which of the following is correct? Sausuo ik lao sl
N
H
|
H- C-H

[

H

1 2 3

Model 1is called structural formula, and it shows whdl pledl syl yglalg dlufkdenall Gouws 1 23904l

55 ¥ lgiSl esidl GO | A

the general arrangement of atoms in the molecule dday ol=y3l M

but not the exact, three-dimensional geometry

Model 2 is called space-filling model and el dwain yakug £all £ 23500 Lown 2 Zdgedll
demonstrates the geometry of the molecule olg JSuiy B
clearly

Model 3 is called ball-and-stick model and gives a ST 890 iy basllysiSl 23505 ouw 3 zdgaill

more realistic picture of what a molecule would aig) dig/cgjoHdde gaw 18 Lol diedlg C

look like if you could see it

Model 1is called space - filling model and gives a »S18)900 hyg Elyall cJo 23505 own 1 z Sgaill

e NG
more realistic picture of what a molecule would ai§) wic i | dde guw 18 Lo) dy=dlg @
look like if you could see e
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Explain, using Lewis diagram, the difference between saturated and unsaturated

hydrocarbons
dui dulis ol
|
—C=C— C=C —C—C—
|
: C i
3 2 1
6 4 2

How many electrons cannot be shared

between two carbon atoms?

0s1S )3 gabini ¥ Gl ©ligySIl sac oS
Tuasy &R Loy LgiS)line

~ /.

/2

et C

A | B

<

/6| C

F N

CE)

12
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Use IUPAC system to name aliphatic alkanes (straight chain, branched, non-substituted
and substituted)

What is the name of the following T(IUPAC plad las) JWI ug1)Sgyaugll pawl Lo
hydrocarbon? (Using IUPAC rules)

" (@

=
5 - propyl - 5, 7 - diethyl - 3,4,7 - trimethyl decane Ol Juiwo W -7 43 - Ju] SW-75-Jdpgp -5

3,4,7 - trimethyl - 5 - ethyl - 5, 7 - dipropyl nonane 94 Jwgp JUW-75- il -5 -Juiee SMW-74.3

5,7 - diethyl - 3,4,7 - trimethyl - 5 - propyl decane OG0 Jugp -5 - Yo SW -7 43 - Jui] J5-7.5 ( A §)
e e ——— —Q-P -
B

5 - ethyl - 3,4,7 trimethyl - 5, 7 - dipropyl nonane %J‘HS}) SW-78-Jupo W -74.3 - Jub] -5
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Use IUPAC system to name cycloalkanes (non-branched, branched, non-substituted and
substituted)

What is the name of the following T(IUPAC plad las) JWI u91)Sgyaugll pawl Lo
hydrocarbon? (Using IUPAC rules)

2,5-dimethyl-1-ethyl cyclohexane Gl oluSe Jaibl-1-Juine JSl5-5.2 A
2-ethyl -1,4-dimethyl cyclohexane Ll s Juiwe Gils-4,1 - Juil-2 B
2-ethyl -1,5-dimethyl cyclohexane Gl oS Juivo S5-5.1-Jsiol-2 C
1,5-dimethyl-2-ethyl cyclohexane Gale oluse Juil-2-Juive SL5-5.1 D
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State physical properties of alkanes and its uses

Water and methane molecules are similarin oS o=l 99 Oliaoll £g)=r 2o sloll i iy
size and have molecular masses close to yusy S Lo .ol liio daiyjardl Laguilis ol
each other. What explains the low boiling &0 d)lio Yliaal )lguaidly OLIR] (gior)o yolasl
and melting points of methane compared Tcloll

to water?

va) go lgas) diumg)aus bylg,) d&ws?ﬁUW|ul~P ><

Methane molecules are polar and form hydrogenbonds with each other

vasy &o lpas duuzrgyaue bulg)y JSwis ¥g dubs e plivell Ol

2/

Methane molecules are nonpolar and do not form hydrogen bonds with each other

va o lpas duarg)ous //
Methane molecules have little intermolecular attraction compared to water molecules 3

which form hydrogen bonds with each other

1only CELY A

2 only ELp B
1and 3 391 C
2and 3 34 2@@
What hydrocarbon is used in the extraction woMim| (9 pasimall Ug1)S9)ugll 9o Lo

of essential oils and the perfume industry? $)gb=ll delinog 6)ldall wasjll

Methane olize
Cyclopropane Gal=> 0bgp
Cyclohexane Gl oluse @
Decane ol D
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Draw the structure of an alkene given its IUPAC name

Which is the correct structural formula for TIWI pasIW dusuall dplidl dauall bo
the following alkene?
3-ethyl-6-methyl-2-octene piSgl=-3- Juiro-6- Juisl-3
y y OaiSgl-3 d“t Jub
CH,
CH
L \/ 3

3 @fH—%-CH:
/' \

<

3
CH,~-CH
I
/ v CH,ACH—CH,-CH=C
< s
4

Ll
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substituted)

Use IUPAC system to name alkenes (straight chain, branched, non-substituted and

hydrocarbon? (Using IUPAC rules)

What is the name of the following S(UPAC plbd (25) JWI 0g1)Sgyaugll pwl Lo .

CH,CH,CH,CH

CH,CH = CHCCH,CH,CH,CH, |

: 345 bt F 3

YW\

4-Butyl-4-methyl-7-octene

OiS9l-7-Jsluo -4-dyign-4 | A

4-Methyl-4-butyl-2-octene

OuSgl-2-Jign -4-June-4 | B
—— T =

4-Butyl-4-methyl-2-octene

0u5S51-2-Jubo -a-Jszn-4 |(Cc )

;

4-Butyl-4-methyl-7-octene

O08Sgl-7-daine -4-Jsisn-4 | D

17
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Use IUPAC system to name alkynes (straight chain and branched)

hydrocarbon? (Using IUPAC rules) N

What is the name of the following S(UPAC plbd (25) JWI 0g1ySgyaugll pwl o

CHy
\CH,C=CCHCHCH, ) ™

R
CH; CH:
2-Ethyl-4-hexyne w}é&'*d@.'q )(
4-Methyl-5-Ethyl-2-hexyne O.J.}g\%'2'd.f~§|'5'd+i%v°'4 7(
4-Ethyl-5-Methyl-2-heptyne Rbue-2-Juine-5-Jubl-4 ><
—
4,5-dimethyl-2-heptyne plue-2-Juine lLi-5,4 (a >
S, —p—

18
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Define the term structural isomers (and illustrate their similarities and differences)

A and B?
|

What is the relationship between formulas €Bg A puiuall pw ddM=Jl Lo

= pa l 3 21
CH,~CH,~-CH{CD) CH,-CH-CH,{C1)

C 4 Hé C/% :

———

Same compound

oSyall puisi | A

Structural isomers

@bdps}ﬂé B >

Geometric isomers

No relationship exists between them

login d8Mc o>g5 ¥ D

19
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Describe the difference between cis- and trans- isomers in terms of geometrical

arrangements
Which of the following pairs of compounds dawaid Olpogil Jiei ddWl OLSyall 2lgji sl
are geometric isomers of each other? Tleasd

= . Cuw) Cu >
C . C=C
/ N\ / AN
CH:;CH.CH,: CH.CH,CH; CH:CH. CH.CHs
| e -
1and 3 391 A
1and 4 491 B
2and 3 392 C

2and 4 492< D >
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Describe the structure of benzene and its reactivity

Electrons of the double bond in the cernenne QO ditls> (9 d L dbosl 1 Wlig sl
benzenering ......... )

/[
is strongly bound to the nucleus of a single carbon atom 5.\9;)5&)5 83 8lgiy 8oy louiyi A
is located between the nuclei of specific carbon atoms w><_;5 Wlyd digil G S peis B
is shared equally among the nuclei of all carbon atoms (/@p ugSdl elyd digil ¢ Sl dS)iine < c )
is shared only among the nuclei of three carbon atoms bss Qy%’) G\ &,ggji Ow dS e D
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Distinguish between aliphatic and aromatic hydrocarbons

Which of the hydrocarbons shown below Fdglad] obol dimall ©lgyySgyugll sl
aliphatic?

H OH

| N

N CH

i 0 CH,
1 (2

1only bad1 A
2 only bhag 2 <: B 2 D
2and 3 392 C
1and 2 241 D
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Define functional group and give examples
What js the common group in the foflowing cdJWI hS | O dS yininol | degozxall Lo
compounds? ﬁ
1l
N I l ‘
C& cf-0—Ch didy clsre+eHs H
oyl wlgili] ogibesi-2
propyl ethanoate 2-propanone metha
Carbonyl group JuigSdl degaceo g A )
Hydroxyl group JrwSgyoupll degaso B
Halocarbon group 0gSdllell degomo C
Carboxyl group JruS ¢Sl degoso D
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(IUPAC) plb uclgd plasuiawl JusIi ol ouw
Write the IUPAC name of alkyl halides

What is the name of the following (IUPAC plid l2y) T JWI wSyall punl Lo .

compound? (Using IUPAC rules)

b C|§H3

. ?5_@ ™)
[CH;—CH—CH-{CH;)
l 2 3

2 - bromo - 3,4 - dimethyl hexane % Juio SIS -4,3 - gogy -2 A

4 - bromo - 2,3 - dimethyl hexane o}@ Jrro G5 -3.2- 9090 -4 | B

2 - bromo - 3,4 - dimethyl pentane ol Juine JU5 -4,3 - gogp -2 @
=

4 - bromo - 2,3 - dimethyl pentane ol Juwe JU5 -3,2 - gogy -4 D
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Draw the structure if aryl halide given its name

Which of the following is: 199 b oo i
2-bromo-4-chloro-1-methyl benzene O Juio =1-9)9lS-4-g09 -2
—_— —= =
1
Br )

r

J

B
Cl )
<
CH
CH;
C
Br |)
D
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Ligo3l 2o L3I adld Jelasg «Jg=xSUl 2o
Define substitution reaction while writing the equation for the substitution reaction

including halogenation of alkanes, alkyl halide-alcohol reaction and alkyl halide-
ammonia reaction

What are the products of the reaction Tligel go Yliregegyll Jeldi Filgi Lo

between bromoethane and ammonia?

CHaBr + NH; CHgNHQ + HEr
Ethyl amine and HBr HBr g (ol Juisl A
Methyl amine and HBr HBr g (ol Juiuo | h
y 9 sel Jsiso @
Methanol and HBr HBr 9 Jgilixo C
Ethyl amide and HBr HBr g ool ulul D
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Use the IUPAC system to name alcohols

What is the name of the following (IUPAC pliid Loy) T JWI wSyall punl Lo .

compound? (Using IUPAC rules)

1,2,3-propanetriol Iy obgp-3:2.1
prop ;Js.zu.sy

11.1-propanetriol Jaly obgp-1411

1,2,3-trioxypropane Obgy mSol W-3.2.1

O O mélb

1,2,3-triglycerol Jopuul= SW-3.241
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Draw the structure of an ether given its name

Which of the following formulas represents  €,u] Jugp il wSyall Jied ddWl guall oo i
the compound di propyl ether?

e@-o- ,CH,CH,CH3) o
Pv@-o-@gmcmc@ P

X

A
.

% (s
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(eloll 8 OLg I (k)] dorys (plbill) dliSUlg poxsdl (8 Oagalisiall Jg=SUlg isdl pailas ow vyls
login SMis3lg alind| =gl ySivg

point, solubility in water)

Compare the properties of ether and alcohol of similar size and mass (Volatility, boiling

What explains these properties?

Ethers are generally more volatile and have O3l oo Oldd] doyo 9 Glel O3Sl
much lower boiling points than alcohols of pxllg duiajll STl (9 d dyglumall
similar size and mass. Tuailal 04 pud) il Lo

Alcohols have no hydrogen atoms bonded to the oxygen atom

5ol (3 uomnSHl )9 go dlasye Gaoryase @l op@{'

]

X

vasdl lpas) Gu diiumgyaud bulgy (eSS JeaSIl =) 36 3

Alcohols molecules cannot form hydrogen bonds with each other

X

vasl lpas) Gu duiszg)au bulg)y 0agSi Jo=SIl iy oSos

Alcohols molecules can form hydrogen bonds with each other

3b/

1only bss1 A
2 only hgd?2 B
3 only kg 3(@
1and 2 291 D
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Use the IUPAC system to name ketones
What is the name of the following (IUPAC plid l2y) T JWI wSyall punl Lo
compound? (Using IUPAC rules)
Br)©
oY

CH5CH,CH,CH CCHi|

s “\ 2 2

2-bromo-3-hexanone 0 luwSD-3-g091-2 A
3-bromo-2-hexanal JUlluS-3-g09p-3 B
2-bromo-3-hexanal JUlluSe-3-g0g -2 C
3-bromo-2-hexanone 09 lwS>-2-g091-3 @—\
— == =
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(dsibgillg dubaill) ligiaslg loadolil dibjndll pasbas | puds

solubility)

Explain the physical properties of aldehydes and ketones (polarity, boiling point and

Which of the following is incorrect
regarding aldehydes and ketones?

Both contain a terminal carbonyl group.

ddyb Juig)S degamo Lo goizy loaMS (7 A
-

Ketones are polar organic compounds but less reactive

than aldehydes.

blis J8I g «dubd 4,9,‘7/41,5,9 wlbgusdl

olowa¥l oo | B

Both are polar, and soluble in water

) AN 5 gy LaallSy b Laa¥S |

Both are polar and form hydrogen bonds with water.

31
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Use the IUPAC system to name carboxylic acids

What is the name of the following (IUPAC pld l2y) T JWI wSyall punl Lo
compound? (Using IUPAC rules)
s
4 | 2
H,C—C—CH,—COOH
CHy T
NS
3-methyl -3-chloro pentanoic acid chgiliy 9)9l5-3- Juino-3 pao> A
3-chloro- 3-methyl pentanoic acid gl Juine- 3- 9)9l5-3 oo B
2-methyl -2-chloro butanoic acid Shgiligy 9)9lS-2-Juine-2 yaos> C
3-chloro -3-methyl butanoic acid Ehgilign Juwiue- 3- 9)glS-3 oo D
= == =

4
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